Introduction. The aim of the study was to examine the contribution of personal traits and social variables to the prediction of the frequency of cigarette and alcohol use in adolescents.
Introduction
Evaluation of the influence of personality dimensions and social factors on the frequency of cigarette and alcohol use among adolescents has become a frequent subject of psychological research. The results of these studies indicate that the cigarette and alcohol use is a mass behavior of young people [1] [2] [3] [4] . However, while some studies have pointed out that female adolescents use cigarettes and alcohol more often than men [5] [6] , others have revealed the opposite results [7] [8] . During the period of adolescence, there is an identical model of alcohol use (frequency and amount), which, after that period, starts to vary depending on sex [9] . According to the study by Kenney et al. [10] , female adolescents use alcohol in smaller amounts than male adolescents do who consummate alcohol more frequently and in larger amounts, but this has not been explored enough.
Based on current research of Big Five Model of Personality Structure, personality dimensions correlate positively with risk behavior [12] [13] [14] , but they correlate negatively with unexcused absence from school as well as with cigarette and alcohol use [15] . Previous study on correlation between personality dimensions and risky health behavior has shown that agreeableness correlates negatively with alcohol and cigarette use among both sexes, neuroticism and introversion correlate positively with female adolescents, while extroversion correlates positively with male adolescents [16] . Neuroticism, low conscientiousness, and agreeableness of adolescents correlate with alcohol use, or it is assumed that, due to unpleasant emotional states such as anxiety, anger, sadness, as well as due to the problems with stressful situations, high school graduates use alcohol in significant amounts [17] [18] .
Previous studies [19] [20] [21] have revealed that adolescents who have strong family bonds show sociability and responsibility, while antisocial behavior is expressed to a lesser degree, compared to those who do not have close relationship with their parents. Some authors have revealed positive correlation between cigarette and alcohol use among parents and their children, since higher alcohol use among parents correlates positively with the higher adolescent tendency to spend time with the peers consuming alcohol [22, 23] .
Bagwell et al. [24] have stated that, during the period of adolescence, friends and peers represent significant social factor providing compact social unit for the development basic social skills such as conflict resolution, creating conditions for multiple forms of support, immediate imitation and social support, which further creates conditions for favorable and unfavorable impact on adolescent development. Also, it has been shown that peer contribution increases with age, especially when it comes to risky behavior because friends gain more significant role in making life choices, for example alcohol and cigarette use, while parents have greater role in the development values and life goals [25] [26] . In addition to this, parents are often concerned that their children will adopt various negative behaviors due to "bad company" and peer pressure. Mary-Anne et al. [27] have stated that troublesome adolescent behavior has greater impact on the choice of friends than the group of peers has on individual adolescent behavior. Hence, friends chose one another based on identical personality dimensions, for example aggressiveness, depressiveness and so on. Also, friendly relationship with an individual who consumes addictive substances or deviates from social norms represents a dominant factor in risky adolescent behavior -adolescents spending time with friends who abuse addictive substances have more positive view on peers using cigarettes and alcohol [28] .
The aim of this study was to examine the contribution of social variables in explaining the frequency of cigarette and alcohol use among adolescents, to determine to which degree the dimensions of Big Five Model of Personality explain the addictive substance use, the influence of social factors (cigarette and alcohol use among parents and peers, and their reaction to it) on the use of cigarettes and alcohol, as well as risky health behavior of adolescents of both genders.
Methods
Sample and procedure. This cross-sectional study included 268 students of both genders (males 132 -53.75%), who were in their last year of high school. The mean age of the subjects was 17.5 years (SD = 1.24). The study was conducted in the following schools in January 2017: Medical School "Dr Miša Pantić", The Economic, Technical, and Agricultural School, and Valjevo Gymnasium. Gender differences regarding age were not statistically significant [t (481) = 0.89, p > 0.05].
Subjects participation was voluntary and anonymous. Prior to the beginning of the research, subjects were introduced with the goals and methods of the study, after which they gave a written consent that their data could be used in the planned study. Furthermore, they were explained that they could withdraw from the study at any time (three subjects did so). Group size varied from 20 to 30 subjects, and their goal was to circle the appropriate number on evaluation scales. Individual filling of questionnaires lasted approximately 30 minutes. Testing was conducted by appropriately trained experts, under the supervision of a psychologist.
Results of the subject who was more than ± 3.30 on scales, expressed in z-values, were eliminated from this study.
Measuring instruments used in the work were as follows:
Big-Five Factor Personality Model consisted of 44 items [29] . The subject expressed the degree of acceptance with claims from five subscales: openness (10 items), conscientiousness (9 items), neuroticism (8 items), extraversion (8 items), and agreeableness (9 items). Answers were graded on a five-degree Likert scale (from 1 -completely disagree to 5 -completely agree). The scores of subjects for each subscale were formed as a simple linear combination of the items which comprised the subscale.
Basic descriptive indicators of self-validation, depending on subjects' personality traits, are shown in Table 1 . Reliability of internal consistency of the Big-Five model ranges from 0.71 -0.84, which illustrates a satisfying reliability of this composite measuring instrument (Table 1) .
Parents and Peers Questionnaire. This inventory evaluates the frequency of cigarette smoking and alcohol consumption among parents and peers, as well as reactions of parents and peers to cigarette smoking and alcohol consumption among adolescents [14] .
Frequency of cigarette smoking and al- Table 2 . Descriptive indicators for the frequency of cigarette smoking and alcohol consumption among peers and parents and perceived reactions to the use of the mentioned abusive substances SD -standard deviation cohol consumption of parents and peers was defined by four items (for cigarettes -one item, beer, wine, and spirits -three items) on a six-degree scale ( from 1 -never to 6 -every day). The items which evaluated the frequency of wine, beer and spirit consumption were summed individually for parents and peers. A higher score indicated more frequent consumption of alcohol and cigarette smoking. Reliability of internal consistency (Cronbach α) for the scales alcohol consumption by peers was 0.90, and for alcohol consumption by parents 0.77, respectively. This indicates that the reliability of this composite metric instrument is satisfying.
Reactions of parents and peers to the use of cigarettes and alcohol among adolescents were evaluated by eight items (In your opinion, how would your parents/peers react if they found out you were smoking cigarettes/ drinking beer/wine/spirits?), using a five-degree scale (from 1 -extremely negative to 5 -extremely positive). The items concerning the reactions of peers and parents to beer, wine, and spirit consumption were summed, so that a higher result indicated a more positive reaction of parents/peers. Reliability coefficient (Cronbach -α) for scales reaction of peers to cigarette smoking, beer, wine, or spirits was 0.91, and for reaction of parents 0.86 (Table 2) , respectively, which implied measurement independent from nonsystematic errors. The frequency of cigarette smoking was evaluated by one item, while alcohol consumption was assessed using three items (individually for beer, wine and spirits) on a five-degree scale (from 1 -never to 5 -every day). A higher score indicated a more frequent consumption of alcohol and cigarette smoking. Reliability coefficients (Cronbach α) for the scale alcohol consumption -parents and peers were 0.74 and 0.90, respectively. These findings signalize that the metric characteristic (reliability) of these scales is independent from nonsystematic errors and stochastic variations of measuring results.
Statistical analysis. Analysis of the obtained data was done by using methods of descriptive and analytical statistics: arithmetic mean (AM), standard deviation (SD), nonparametric Pearson correlation coefficient and hierarchical regression analysis for significance threshold from p ≤ 0.05 to p ≤ 0.01. Internal consistency of the questionnaire was tested using Cronbach's alpha coefficient. The statistical data analysis was conducted using SPSS, version 17.0. Table 3 shows frequencies of cigarette use scale and type of alcoholic beverage scale. More than two thirds of the examined adolescents do not have the habit of smoking cigarettes. Also, approximately 10% of the participants have tried cigarettes, while one tenth of adolescents consummate alcohol daily (beer, wine, hard liquor). Furthermore, more than a half of participants have never tasted alcohol, while the smallest number of them (2%) drink it every day. Table 4 describes parametric Pearson's coefficients of correlation between the coupled variables: personality dimensions and contribution of parents and peers, as well as frequency of cigarette smoking and alcohol consumption. From a total of 45 correlation coefficients, four are statistically significant, while others have minimally significant linear mutual dependence.
Results
The presented results show that the variable cigarette smoking among adolescents have a statistical and mildly positive correlation with personality dimensions conscientiousness and agreeableness (r = 0.62, p < 0.01), as well as with neuroticism and extroversion (r = 0.54, p < 0.01). The significant and relatively low positive correlations between variables cigarette smoking -peers and cigarette smoking -parents (r =0.29, p < 0.05), and between reaction of peers -cigarettes and reaction of parents -cigarettes (r = 0.33, p < 0.01) have also been found. These stochastically significant linear correlations between personality dimensions and cigarette smoking indicate a tendency to data dispersion around the regression line in the same direction (linear growth of both values is observed) among the examined adolescent population. applied (Table 5 ) with the aim of determining stochastically significant correlation between the variability of personality dimensions and alcohol consumption. Their values ranged from r = 0.01 to r = 0.58. From a total of 45 correlation coefficients, only four were statistically significant, while the remaining coefficients had zero values. This signalizes the fact that, on the basis of knowing the value of one variable, no conclusions can be drawn about the other. Statistically significant and mildly negative correlation between the variables cigarette smoking and personality dimensions consciousness and agreeableness (r = -0.58, p < 0.01) was noticed. In addition, a positive and relatively low mutual relation was found between the variables alcohol consumption -peers and alcohol consumption -parents (r = 0.28, p < 0.01), and between variables reaction of peers -alcohol and reaction of parents -alcohol (r = 0.30, p < 0.01). The obtained positive and negative correlation coefficients among the remaining variables do not indicate linear mutual dependence between the variability of the observed phenomena.
In order to predict the results of the criterion -dependent variable (frequency of cigarette smoking) on the basis of interactional effects of predictors -independent variables, a hierarchical regression model was constructed (Table 6 ). In the first step of the hierarchical regression analysis, the demographic variable (gender) was included, while the second step comprised personality dimensions (openness and neuroticism). Finally, social factors (frequency of cigarette smoking parents/peers, as well as reaction of peers -cigarettes) were added as the third step of analysis.
In the total linear regression model, pre- dictor variables significantly explained and predicted 26% of total variance results of frequency of cigarette smoking (mean squared deviation from the arithmetic mean). Other factors and their constructs which were not investigated comprised the "remaining" 74% of variability of the dependent variable from central tendency, which was a satisfying amount of interpreted dispersion of the dependent variable together with independent variables [30] .
In the first step, the β coefficient of the regression equation -gender -as an independent predictor, significantly explained the criterion, indicating that cigarette smoking was more prevalent among female adolescents. Personality dimensions included in the second step of the multivariate space significantly explained an additional 10% of the variance. Neuroticism (β = 0.28, p < .01) was a positive partial predictor of frequency of cigarette smoking, while openness (β = -0.17, p < 0.01) represented a negative predictor. In the third step, social factors -cigarette smoking -parents (β = 0.37, p < 0.01), and a dominant predictor -reaction of peers (β = 0.37, p < .01) presented positive partial predictors of cigarette smoking, and explained an additional 8% of dispersion of the criterion variable. These findings indicate that if parents smoke cigarettes more frequently, and if the reaction of peers is oriented positively, it is much more likely that the adolescents of both genders will smoke cigarettes.
The hierarchical regression analysis was also used (Table 7) with the aim of determining the contribution of predictor variables in explaining and predicting frequency of al- In the first step of analysis, the partial predictor, demographic variable -gender, explained independently 15% of variability of the criterion. This indicates that male adolescents consume alcohol more frequently. Personality dimensions included in the second step of regression analysis significantly explained an additional 9% of dispersion of the criterion. The personality dimension agreeableness represented an independent positive predictor (β = 0.29, p < 0.01), and its partial influence was lost in the third step of analysis due to the mutual dependence on consumption of alcohol -peers, and consumption of alcohol -parents. In the third step of the linear regression model, the group of social factors explained an additional 12% of variability of alcohol consumption, and thus three variables were included as partial positive predictors: the most dominant alcohol consumption -parents (β = 0.31, p < 0.01), alcohol consumptionpeers (β = 0.19, p < 0.01), and reaction of peers to alcohol consumption (β = 0.18, p < 0.01).
Discussion
In the present study psychometric characteristics of measuring instruments (Big-Five Factor Model -BFF, and Parent and Peer Questionnaire) were evaluated in the Serbian population. Calculated Cronbach's alpha coefficients are in accordance with the results of previous research [14] . The obtained results show primarily that male adolescents consume alcohol and smoke cigarettes more frequently than female adolescents. It has been observed that, during adolescence, there is an identical model regarding the frequency of alcohol consumption among adolescents of both sexes [31] . Certain authors have pointed out that different motivation for alcohol consumption should be taken into consideration when interpreting gender differences. With male subjects, stressful and unpleasant situations are interpreted as triggers, while with female subjects alcohol consumption is used as a method of controlling their feelings [32] .
Having in mind the fact that personality dimensions imply a constant predisposition towards risky health behavior as well as their partial contribution, which is notable in our research, significant influence of neuroticism and openness towards cigarette smoking, but also conscientiousness towards alcohol consumption has been observed. It is more likely that the young males in whom neuroticism is more pronounced will smoke more cigarettes [33] , which is explained by behavioral models characterized by neuroticism. In that way, more frequent and more enhanced perception of unpleasant emotional states, as well as difficulties with stressful situations, generate a need for more frequent cigarette smoking. For instance, individuals with pronounced neuroticism smoke cigarettes more frequently in order to reduce their anxiety [34] . Findings regarding the influence of the personality dimension openness to risky health behavior in adolescents are not conclusive. Results of Telzer et al. [35] have indicated that openness is a negative predictor for cigarette smoking, but not for alcohol consumption. Considering the fact that high openness is characterized by more intense imagination, tendency towards transformation and different experiences, but also towards nonconventional beliefs, it is assumed that cigarette smoking does not present a challenge, and is an expected behavior among male adolescents who achieve high results on this scale. On the other hand, the individuals with high openness require more mental experiences rather than physical stimulations exposing them to risky health behavior [35] .
Low conscientiousness proved itself to be a positive predictor for the consumption of alcohol during adolescence [37] . Male adolescents with low conscientiousness are characterized by insecurity, minimal organization, and insufficient regulation of influential factors, which implies a tendency towards risky health behavior.
The results obtained in the correlation ma-trix, as well as the results of significance of predictor variables from the second step of hierarchical regression analysis, show the significance of agreeableness in alcohol consumption. However, the contribution of agreeableness is lost with the inclusion of social factors (parents and peers) in the equation, which is most likely a consequence of correlation between alcohol consumption and agreeableness among parents and peers. The frequency of alcohol consumption among parents and peers is perceived with a less visible dimension agreeableness, which is usually presented as a general factor connecting characterizing tendencies and behaviors such as kindness, cooperation and helpfulness. For these reasons, it is assumed that adolescents with prominent agreeableness exhibit reactions that are socially more acceptable, and tend to present their parents and peers in a positive way.
The obtained results regarding statistically significant interaction between personality dimensions and risky behavior turn the attention to relatively low coefficient values, which implies that the examined relations should be additionally evaluated in further research.
Our study has confirmed the hypothesis stating that social factors explain risky health behaviors more significantly than personality dimensions, where social factors are important contributors to cigarette smoking and alcohol consumption. Furthermore, an important contribution to the frequency of risky health behavior (cigarette smoking and alcohol consumption) of adolescents is the influence of parents and peers. This leads to the parents' responsibility for initiation of this kind of behavior in adolescents. In addition to this, the significance of parental behavior, and not reactions to health manifestations, enhances a larger parental contribution as a pattern, and not as a generator of verbal approval/disapproval, which is in accordance with theories of social learning. However, the framework in which parents make a pattern of behavior for adolescents depends on the relationship between parents and their children [38] . Research findings emphasize that the influence of parents is waning in adolescence, unlike the influence of peers which remains significant [17] . According to Weintraubat et al. [37] , this can be interpreted by the fact that adolescents are increasingly socializing with their agemates. Simultaneously, it is considered that parental contribution is different from that of peers -peers contribute to lifestyle choices (such as risky health behaviors) more intensively, while parents contribute to formation of values and goals [40] . It must be pointed out that parents also have a role in forming values of children. These values determine the choice of their friends. Friends are significant for quality adaptation, development of characteristic traits and differentiated skills, as well as inclusion and keeping various manifestations [41] . If adolescents have friends who exhibit risky behavior, the dominance of risk factor is emphasized [42] . Exposure to danger has a direct impact on adolescents through imitation, social stimulation, and legal consequences, or indirect one through formation of attitudes and opinions in connection to risky behavior [42] . However, it has not been established whether age-mates or the development of risky behavior by adolescents who require company with similar individuals influence development of risky behavior.
Significant limitations of this study, which should be taken into consideration in some of future studies, are as follows: the selection of a nonrandomized sample instead of randomized one, evaluation of frequency of risky health behavior among parents and peers, as well as their reactions. This greatly reduces the ability to generalize the obtained results. During evaluation of the frequency of parental risky behavior, the information concerning the existence of the mentioned risky behavior in one or both parents was not obtained. This can have significant consequences where risky health behavior in adolescents is concerned.
Further research should encompass the sample of parents and peers who would independently evaluate their frequency of use and their reaction to cigarette smoking and alcohol consumption among children. Additionally, the potential difference between actual consumption and perception of parents and peers regarding the consumption of alcohol among adolescents should be taken into considera-tion as well. Simultaneously, it is necessary to analyze the partial contribution of parents as a model to risky health behavior with regard to gender of their adolescent children. It is recommended that future empiric research evaluates the relations between personality traits and social factors through longitudinal studies rather than transverse ones.
However, despite all of this limitations, the practical value of the obtained findings includes aiding parents, teachers, pedagogues and psychologists to identify more easily the adolescents with an increased risk to behavior that could endanger their health, with the aim of making an early prevention successful. Apart from personality dimensions, the importance of parents and peers, and their respective roles, in forming risky health behavior in adolescence is signalized in our research. Preventing risky health behavior in adolescents is particularly important because if a shift towards risky health behavior does not occur during adolescence, there is a minimal chance of its occurrence in later life.
Conclusion
This study contributes to better understanding of insufficiently explored dispositional and social factors in explaining the frequency of cigarette and alcohol use among adolescents. The results have shown that more than two thirds of preadolescents do not smoke cigarettes, and more than a half of them have never tasted alcohol. The value of Cronbach's alpha have shown satisfactory criterion validity, which further indicate the applicability of the measuring instruments used on Serbian population. Pearson correlation coefficient was used to determine statistically significant correlation among most of the variables, where the highest statistically relevant correlation was between cigarette/alcohol use and personality traits (conscientiousness and agreeableness), and the lowest one between the variables of cigarette/alcohol use -peers and cigarette/alcohol use -parents. The results of hierarchical regression analysis have shown that predictors explain 26% of the total criterion variance (frequency of cigarette use), and 27% of the total criterion variance (frequency of alcohol consumption), respectively. Taking this into account, the following variables have individual statistically significant contribution to cigarette use: gender, neuroticism, openness to new experiences, cigarette use -parents, and friends' reaction to cigarettes. The significant predictors of alcohol use are agreeableness, alcohol use -friends, and friends' reaction to alcohol consumption. The results of the study could help plan precise prevention strategies and treatments, with the primary focus on cigarette and alcohol use. This could be achieved by creating positive environment in both family and school. In addition, it is necessary to conduct a national antismoking-drinking campaign in the countries with small number of student smokers, with the aim of lowering the prevalence of smokers as well as increasing student awareness of smoking and alcohol issues.
